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(57) Abstract 

Cable tninking (10) lined with fiie resistant thermal insulating material (13, 14). The trunking (10) has a panel (12) which is 
removable to provide access to the interior. The pand (12) has a channel section, the flanges (12A) of which fonn a gaslight seal 
with the rest (1 1) of the casing. A nonnally-open vent arrangement CZ4-26) aUows heat generated by the cables (16-18, 21-22) dur- 
ing normal operation to be dissipated. Each vent CZ6) is fonned in a strip (24) of highly intumesoent material wUch fills the interi- 
or of a top-bat secti n housing (25). In the event of a fire outside the trunking (10), tfa intumescent material within die housing 
0Z5) expands to form a ri^d carbon plug wbidi closes the respective vent (26). 
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TRUNKING AMn A VENTIty : &WRAMGEMENT FOR 
FTRE PROHECTTOW STRDCTORE 

DESCRIPTIOW 



fEhis invention relates to cable trunking for use in 
any one of a number of applications such as in 
locomotives, power stations, water or gas treatment 

10 plant, chemical process plant, oil rigs, underground 
railways, mines or aircraft, for cables such as 
power cables, control cables, data transmission 
cables and/or optical fibre cables. -Biis invention 
also relates to a venting arrangement for fireproof 

15 structure of an enclosure whereby air can circulate 
through the enclosure to dissipate heat from within 
the enclosure or to purge the enclosure of gas. 

The risk of fire and its effect gives rise for concern 
20 which should be taken into account in the design of 
equipment for use in the various applications 
identified above. This is especially so in the case of 
locomotives for subterranean use. Cables such as power 
cables, control cables, data transmission cables 
25 and/or optical fibre cables have an operating 
temperature which is quite low, typically less than 
200«»C, so that steps should be taken to protect 
them from the effects of fire where that is a 
realistic prospect. Trunking, designed to achieve 
30 that objective is known in the art as -safety critical 
trunking" • 

According to one aspect of this invention there is 
provided cable trunking which is lined with fire 
35 resistant thermal insulating material whereby cables 
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wildiin 1:he -tininlcing are maintained at or below -their 
maximum operating temperatxire in the vent of a fire 
in the surrounding environinent. 

There has to be provision for access to the interior 
of trunking, at least during installation. Preferably 
the trunldng Is provided with, a removable panel lined 
with said fire resistant thermal insulating material 
on its surface id^h faces the interior of the 
trunking/ the panel being ronovable to provide access 
to the interior of the trunking during Its 
installation and for maintenance. 

She Insulating material may be formed from ceramic 
fibres, coRvanlently pressed into a felt form on an 
aluminium toil backing. Preferably the Insulating 
mater ial is intumescent and endotJiermic . For cooling 
purposes in the event of a fire in the surrounding 
environment. It is desirable to augment the 
endothexmic properties of the insiilating material by 
providing a fire resistant maistic material at 
Interfaces between various components of the trunking, 
the mastic mntftriaT having additional endothexmic 
properties si^ierior to that of the fibrous Insulating 
material alcme. 

A preferred form of trunking in which this invention 
is embodied is purpose built, compact and relatively 
lightweight, fire-rated and insulated, providing a 
continuous enclosure to protect cables, such as power 
cables, control cables, data transmission cables or 
optixsal. fibre cables . as they are led through 
potentially hazardous environments. 
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Given the need to provide access to the interior of 
the tnmking during its installation and for 
maintenance, the question arises of how to maintain 
the necessary gas-tight integrity of the trunking to 
5 prevent ingress of hot gases in the event o£ a fire in 

the surrounding environm^t. 

Accordingly in a preferred enbodioient both the 
removable panel and the iremainder of the trunking 

10 structure eire formed with a cheuuiel section, the side 
flcinges of the panel being fitted outside the side 
flanges of the r^nainder and being sufficiently deep 
relative to the side flanges of the remainder to 
provide a gas-tight seal therebetween, the 

15 arrangement being such that, in the event of a fire 
within the surrounding envircmment, an increase in the 
pressure within the trunking is generated which causes 
doming of the main portion of the panel with the 
result that the side flanges of the panel are urged 

20 against the side flanges of the remainder of the 
trunlcing stjnicture whereby to maintain the seal. The 
increase in pressure is caused in part by vapour 
released from chemically bound water within the lining 
of insulating material and the endothermic mastic. 

25 Other factors include the esqpansion of the air within 
the trunking and the fact that the space available for 
it within the trunking will be reduced by the 
eacpansion of the intumescent lining material. 

30 Cables such as power cables, control Ccdsles, data 
transmission ccdales or optical fibre cables give off 
heat during operation. Xhus it is desirable to 
ventilate the space immediately surrounding them to 
avoid oveidieating during normal operation. The need to 

35 ventilate the interior of trunking is in conflict with 
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tiie need 1:0 p rot ect: the cables from tins effects of 
fire outside the trunking. 

Accoxxiing to a feature of the present Invention, the 
lined trunking Is provided with noxmally open venting 
means whereby heat emitted by a cable within the 
trunking can be dissipated fron within the trunking, 
there being thermally responsive means operable in the 
event of a fire in the surrounding envirounent, to 
close the venting means when heated to a ceirtain 
tai^)erature below the maximum operating tat^serature of 
the cable, whereby to maintain the cable at. or below 
Its ma viTmtm operating t^i^erature. She th ermal ly 
respcmslve means ma^ comprise fijse resistant, 
intumescent material which forms the perimeter of part 
of the or each vent and which expaixis to close the or 
each vent when subjected to said certain temperature. 
In the preferred emhodiment this intumescent m a t erial 
is enclosed within a rigid housing wMch ooostrains 
the es^anslon stich that the respective vent is closed, 
the intumescent material forming a th erm a l ly 
insulating rigid C2u:ix>n plug. Tbe fire resistant, 
thermal insulating material that forms the lining may 
also be intumescent, its rate of volumetric eaqpansion 
being less than that of the intumescent material that 
esqpands to close the or each vent, flhere there Is a 
plurality of vents, the majority of the vents are 
conveniently formed in the part of the trunking that 
will be closest to any fire, say at the bottom of 
trun3clng which is designed to run along the top of an 
enclosuzre, the remainder being formed in the top of 
the trunking so as to provide air cixculation and 
m^x^™™ ventilation in noianail cixcumstances, but, in 
1^ event of a fire outside the trunking, to close the 
vents rapidly. 
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Conveniently the txunking has a rectangular cross- 
section, the removable panel being at on side, and 
an elongate channel section tray may be provided 
within the trunlcing along which it extends with the 
mouth of the channel facing the removable panel, the 
inner tray providing support for each cable and in 
turn being supported by the lining material that lines 
the remainder of outer casing structure of the 
txunking as distinct frcaa the removable panel. 



The fire resistant, intumescent material that expands 
to close the or each vent may be laid on the outer 
surface of outer casing structure of the trunking 
within its constraining housing, the remainder of the 
15 or each vent extending through the outer casing 
structure and the lining. In order to secure the inner 
tray within the trunking and to earth it without 
forming a thermal bridge between the exposed external 
surface of the trunking and the inner tray, and in 
20 order to minimise the use of adhesives, the inner 
tray is connected to the outer structure of the 
trunking by linking means which are joined to the 
outer structure trunking at a location overlaid by the 
fire resistant, intumescent material that expands to 
25 close a vent. 

A thin layer of ceramic material may be provided 
between the inner tray and each cable supported by 
that tray wher^yy to insulate each cable from the 
30 tray. 

The or each cable may be coated with intumescent 
and/or endothermic material for additional thermal 
insiilation and fire resistance. 

35 
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According to anot:ber etspect of this invention there is 
provided a venting eoxanganent for fireproof structure 
of an enclosure wher^ay air can circulate through the 
enclosure to dissipate heat from within the enclosure 
or to purge the enclosure of gas during noxmea. 
operation of eguipment within the enclosure, there 
being fixe resistant intomescent material lAilch fomis 
the perimeter of part of the or each vent of the 
venting arranganent and idiich es^ands to close the or 
each vent when subjected to a certain tonperature 
below the majcimum operating tanperature of the 
eguifHoent in the event of a fire in the surrounding 
environment vhBreitY to maintain the equipment at or 
below its waxiimmi operating teoperature, the fire 
xeslstanl^ Intumescent material that eisspanda to close 
the or each vent being enclosed within a coistraining 
housing irtiich is secured to said fir^ucoof structure 
and which defines a space viiich is filled by the 
intumescent material, the intumescent material being 
a material «^ch will form a thermally insulating 
rigid carbon plug when expended within the constraints 
of said housing by being subjected to said certain 
tenqperature, that plug closing the respective vent. 
The carbon plug so formed is capable of withstanding a 
significant increase in pressure diffeeential between 
the surrounding environment and the interior of the 
trunking. 

One form of trunking in which this invention is 
embodied and a modification thereof will be described 
now by w^ of example with reference to the 
accon^>anying drawings of which:— 
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Figure 1 is a partially cut away fragmentcuy vi w in 
perspective of a length of trunking with five cables 
extending through it; . 

5 Figure 2 is a partially cut away plan view of 

fragments of the trunking shown in Figure 1; 

Figure 3 is a section on the line III-III in Figure 2; 

10 Figure 4 is a partially sectioned side view of the 
trunking shown in Figures 1-3, the section being on 
the line IV~IV in Figure 3; and 

Figure 5 is a section sintilar to Figure 3 of a 
15 modified fom of the trunking. 

Figures 1 and 3 show the trunking 10 is a rectangular 
section txxbe made in two parts, one part 11 being a 
generally C section metal outer casing portion which 

20 forms one larger side and the two shorter sides of the 
rectangle and two flanges which project one from each 
of the shorter sides at the edge thereof remote from 
the one larger side, toward one another in 
substantially the same plane, the other part 12 being 

25 a ranovable metal panel which is adapted to be 
releaseably secured by suitable fastening means to the 
two flanges of the C section part 11 so that the i>anel 
12 closes the opening formed between the two flanges 
and completes the outer casing of the trunking. The 

30 other part 12 is also formed with a channel section. 

The side flanges 12A of the part 12 are fitted outside 
the side portions of the part 11 and are of sufficient 
length to provide a gas-tight seal between each of 
them and the respective side portion of the part 11. 

35 
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The interior suz^ace of the outer casing part 11 is 
lined with a mat 13 of a felt like fabric formed of 
ccanpressed ceramic fibres. The face of the panel 12 
which is an inner face of the trunking 10 is eULso 

5 lined with such a mat 14 of conqpressed ceramic fibres 

on etn aluminimn foil backing 14A which forms the inner 
surface.- Thus the interior of the trunking 10 is 
su3»ounded bf a tubular layer of the felt like mat of 
cooqpressed ceramic fibres, that tubular layer being 

10 supported and located by the tubular metal outer 
casing structure 11 and 12 which it lines. Ths mat of 
con^zressed ceramic fibres may be formed fxam one of 
the known asbestos substitutes such as 311 Interam 
IlOA, or Kaowool. Olhese materials withstand high 

15 tmiperatures whilst also ^x>viding thermal insulation. 
In addition^ Intaram IlOA has intumescent properties, 
iTpically expanding 2 or 3 times its volume when 
heated above BSO^C. It would also be appropriate 
to use aatsriala having endoth ermic propes^ties Which, 

20 in the event of a fire, would cause cooling of the 
interior of the trunking by the process of latent heat 
of evaporation due to their hig^i levels of retained 
water of crystallisation. Interam IlOA has such 
endothermic prqperties, its ingredients being 

25 Veaniculite 45-60%, Aluminium Silicate 30-45% and 
Acrylic Resin 6-13%. 

Figures 1 and 3 show that an inner channel section 
tis^ 15 is supported on tl^ compressed ceramic fibre 

30 mat material that lines the inner surface of the C 
section outer casing part 11. The inner tray 15 which 
is formed of a hig^ temperature fire-resistant 
plastics material, su pp or t s three cables 16-18 side 
by side on its lower inner surface and has an integral 

35 shelf elem^t 19 emending pared-lel to its top and 
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bottom surfaces intermediate those surfaces on which 
t%ro more cables 21 and 22 are supported. The Inner 
tray 15 is supported from the top and botton portions 
of the C section outer casing part 11 which form the 

S two shorter sides of the rectangle casing, by spaced 

ties 23 which are each secured by one end to the tray 
15 euid by their other end to the metal out casing part 
11. A strip 24 of another Intumescent material is 
laid over the jxuictions of each tie 23 with the metal 

10 out casing part 11. That strip 24 is held in place by 
a top hat section cover 25 which extends over that 
strip 24 and is secured to the metal out casing part 
11 by its flanges. The space contained within the top 
hat section 25 that is closed by the metal out casing 

15 part 11 is filled with the strip 24 of intumescent 
material. The intumescent material chosen haus a 
higher rate of volumetric e3q>ansion than does the 
intumescent material employed to line the outer casing 
structtune of the trunking 10 and expands at a lower 

20 temperature than does that lining material, say at a 
temperature of the order of 175-200<*C. Suitable 
naterial includes 3M aP~2S mastic (ingredients heat 
resistant plasticxzed mibber resin 66-79%, 2-Butanone 
10-15%, Xylene 10-15%, Amorphous Silica 1-4%, and Iron 

25 Oxide 1-4%), 3H CP-25 HB waterbased mastic, and 311 
FS195 intumescent strip material (ingredients 
synthetic rubber, silicate salts, synthetic resin, 
acrylic adhesive (all bound) and paper liner 75-92%, 
crystalline silica (bound) 8-10%, Di(2-ethylhexyl) 

30 phthalate (bound) 8-10% and lead tetroxide (bound) 
2%). 

Vents 26 are formed at spaced locations in the top and 
bottom walls of the lined trunking 10, each of those 
35 vents 26 extending through- the lining 13, the metal 
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outer casing part 11, the strip 24 of intumescent 
material and the top hat section 25. These vents 26 
allow heat given off by the cables 16-18, 21 and 22 
within the trunking 10 to be dissipated so that the 
risk of heat build up within the trunking 10 is 
reduced. 

in the event of a fire, the strip 24 of intumescent 
material will ei^and when the surrounding teniperature 
rises to a teo5>erature of the order of 175-200*'C. 
Due to its high rate of volumetric expansion, the 
intumescent material of the strip 24, being 
constrained 1^ the structure of the top hat section 
25, ej^ands to form a rigid carbon plug which closes 
the respective vent 26 through it and thereby to 
substantially completely enclose the interior of the 
trunking 10 witix fire resistant, thermal insulating 
material so that the cables 16-18, 21 and 22 within 
tAutt tx unking 10 are protected from the full effects 
of the fire. 

There will be an increase in pressure within the 
txunking. That pressure increatse is caused in part by 
vapour released from chenicaUy bound water within the 
lining of intumescent material 13,14. That increase 
in pressure within the trunking causes outwards doming 
of the main portion of the panel 12 with the result 
that the side flanges 12A. of the panel 12 are urged 
against the side flanges of the casing part 11 whereby 
to maintain the gas tight seal against ingress of hot 
gases from the fire to the interior of the trunking. 

The majority of the vents 26 will be formed in the 
bottom surface of the trunking 10, ^rtxere their 
effectiveness will be optimised because they will be 
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closer to the fire. The ranainder are formed in the 
top of the trunking 10 so that they will respond to 
the resultant hot air that will rise and so that there 
will be a through draft whereby air circulation 
through the trunking will be encouraged. The spacing 
of the vents 26 at the top and at the bottcan Is chosen 
in accordance with the thermal loading generated by 
the heat output of the cables 16-18. 

The expansion of the inner lining material 13 and 14 
on the removable panel 12 will cause that material to 
eiqpand inwardly into intimate contact with the cables 
16-18, 21 and 22 so as to provide additional 
protection for the cables 16-18 « 21 and 22. As a 
result the voliune of the Interior of the trunking 
would be reduced which is another factor contributing 
to the increeise in jn^ssure within the txuxiking which 
caused denning of the removable panel. The thickness of 
the ceramic mTit*»ril[«i' could be increased to pirovlde 
increased and/or longer lasting thermal insulation and 
fire protection. The stirfaces of the iimer tray 15, 
including its shelf 19, are conveniently lined with a 
layer of ceramic material wher^jy to provide further 
insttlatlrai frcxn the cables 16-18, 21 and 22 between 
than and the Inner tray 19. The cables 16-18, 21 and 
22 themselves may be coated with a layer of 
intumescent euid/or endothermlc material to provide 
then with fuzrther insulation azul fire resistance. 

The iimer tray 15 may be omitted as shown in Figure 5. 
This has the advantage of reducing weight and 
facilitates application of the invention to complex 
trunking shapes. The inner surfaces of the lining 13A 
and 14 A are fozmed by aluminium foil backing sheets. 
Cables 16,17 and 18 run along the bottom of the 
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interior of the trunking, resting on the ea.u]niniiiin 
foil. The interior of the trunking is divided into 
separate corapaartiBents by respective perforated 
barriers of which a typical one is shown at 19A. Each 

5 barrier ISA is mounted on the casing part 11 by a 

respective ceramic stand-off spacer 31 to which it is 
■Fi wrf by- a screw 30. Each spacer 31 is secured to the 
in n '**' wall of the outer casing pzurt 11 by a fire rated 
adhesive or is fixed by suitable mechanical means. 

10 Cables 21 and 22, run one on each perforated bemrier 
igx. Xt is desireible to augment: the endothermic 
properties of the lining materiaa forming the lining 
13,14. To that end a fire resistant mastic materi2U. 
32 is provided at interfaces between the various 

15 ccm^nent parts of the trunking as can be seen fxan 
Figure 5. Hbs mastic material which conveniently maqr 
be 3M Fixedam 150 Caulk endothermic mastic material 
(ingredients aluminium taydroicide 60-90% and reinforced 
beaA 3?Bslartant: polym er resin 7-35%) has additional 

20 endothermic properties superior to that of the 
mt'*-^^**'' ^idkich forms the lining 13,14. 

Figures 3 and 5 both show the trunking provided with 
wall or floor mountings (33) . 

25 

Earthing connections between internal structure and 
the outer ceising are provided aa necess£KEy. miere 
possible such earthing connections are connected to 
portions of the outer casing which are covered by 
30 strips 24. However in certain situations, such 
earthing connections are through the ceramic st£Uid-off 
spaces 31, but these are k^t to a minimum. 
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The design is fully compatible with standa r d lectro- 
magnetic shielding t chniques. Specifically this 
comprises the combination of the perforated barriers 
19 which are formed of metal and which divide the 
5 interior of the trunking into compartments, and the 

aluminium foil 13A,14A ^ich forms the inner surfaces 
of the trunking and which is electrically 
conductive. 
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5 1. Cable -truziking characterised in that: it is lined 

with fire resistant thermal iiisulating material 
whereby cables witiiin the trunlcing are maintained at 
or below their operating toaperatuze in the event of a 
fire in the snrrounding environment. 

10 

2. Cable trunking according to claim 1, provided 
with a r^novable panel lined with said fire resistant 
fh'^nnat insulating material on its surface which faces 
the interior of the trunking, the panel being 
15 removable to provide access to the interior of the 
trunking, daring its insteLLlation and for 
nwtintenance. 

a. CaaalA trunking according to claim 1 or cledm 2, 
20 wherein the insulating material is foniied form ceramic 
fibres. 

4. Cable trunking according to claim 3, wherein the 
ceramic fibres are pressed into a felt form on an 

25 aluminium foil backi n g. 

5. Cable trunking according to emy one of claims 1 to 

4, wfaeacein the insulating material is intumescent. 

30 6. Cable trunking according to any one of claims 1 to 

5, wherein the instilating material is endothermic. 

7. Cable trunking according to amy one of claims 1 to 

6, provided with a fire resistant mastic materiail at 
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interfac s between various ccai^nentis of the 
txunking. 

8. Cable trunkixig according to claim 7, wherein the 
endotbezmic properties of the mastic material are 
superior to that of the fibrous insulating material. 

9. Cable trunking according to claim 2 or any one of 
claims 3 to 8 when appended to claim 2, wherein both 
the removable panel and the remainder of the trunking 
structure are formed with a channel section, the side 
flanges of the panel being fitted outside the side 
flanges of the remainder and being sufficiently deep 
relative to the side flanges of the raonainder to 
{Hcovide a gas->tig^t seal therebetween, the arrangement 
being such that in the event of a fire within the 
surrounding environment an increase in the pressure 
within the trunking causes dcmting of the main portion 
of the panel with the result that the side flanges of 
the panel are urged against the side flanges of the 
remainder of the trunking structure whereby to 
maintain the pressure-tight seal. 

10. Cable trunking according to any one of claims 1 
to 9, provided with normally<-open venting means 
whereby heat emitted by a cable within tte trunking 
can dissipate from within the trunking, there being 
thermally responsive means operable in the event of a 
fire in the surrounding environment, to close the 
venting means when heated to a certain t«nperature 
below the Ttiairinnim operating ten^ierature of the cable, 
whereby to maintain the cable at or below its maximum 
operating tenperature. 
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11. Cable txixn]cii^r according to claam 10, herein the 
thermally responsive means concise fire resistant 
ixttunescent material which forms the perimeter of part 
of the or each vent of the venting means and which 

5 eatpands to close the or each vent when subjected to 

seuLd certain teii$>eratare. 

12. Cable trohlcing according to claim 11 wherein the 
fire resistant intumesc«j,t m at e r ial idiich forms the 

10 perimeter of part of the vent is enclosed within a 
respective rigid housing which constrains its 
e3^>ansion such that the respective vent is closed, the 
intumescent material forming a thermally insulating 
rigid carbon plug whixdi closes the respective vent. 

15 

13. Cable trunking accoixling to either of clai ms 11 
and 12 when appended to claim 5, wherein the rate of 
volumetric eiqpansion of the fire resistant t herm a l 
insulating material that forms the lining is less than 

20 that of the intumescent insulating m a terial that 
f»xp*"dfi to close the or each vent. 

14. Cable trunking according to any one of claims 10 
to 13 having a plurality of vents, wherein the 

25 majority of the vents is formed in the part of the 
trunldLng that will be closest to any fire when the 
tinihking is installed. 

15. Garble trunking according to claim 14 designed to 
30 be installed so as to run along the top of an 

enclosure, wherein the majority of the vents are at 
the bottam of the trunking, the renainder being formed 
in the top of the trunking so as to provide air 
circulation and to maximise ventilation in normal 
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circumstances, but, in the event of a fire outside 
the trunking, to close the vents rapidly. 

16. Cable trunking according to claim 2, claim 9 or 
any one of claims 3 to B and 10 to 15 when appended to 
claim 2, having a rectangular section, the xremovable 
panel being at one side, and an elongate channel 
section tray being provided within the trunking along 
which it extends with the mouth of the channel facing 
the r«Bovable panel, the inner tray providing support 
for each cable and in turn being supported by the 
lining material that lines the remainder of the outer 
casing structure of the trun3cing as distinct frcmi the 
ranovable panel. 

17. Cable tminking according to claim 12, claim 13 or 
any one of claims 14 to 16 when aj^nded to claim 12, 
wherein the fixe jcesistant intumescent material that 
a^«rig to close the or each vent is laid on the outer 
siirface of the outer casing structure of the trunking 
within its constraining housing, the remainder of the 
or each vent extending through the outer casing 
structure and the lining in line with the part of the 
outer layer of intumescent t hermal insulating 
material. 

18. Cable trunking according to claim 17 when 
appended to claim 16, wherein the inner tray is 
coimected to the outer structure of the trunking by 
linking means which are joined to the outer structure 
of the trunking at a location overlaid by the fire 
resistant intumescent material that expands to close a 
vent. 
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IS, cable trun3cing according to any one of claims 16 
to 18, wherein a thin layer of ceramic material is 
provided between the inner tray and each cable 
supported by that tray whereby to insulate each cable 
5 from the tray. 

20. Trunking according to any oob of claims 1 to 19, 
wherein the or each cable led through the trunking is 
coated with intmnescent and/or endothermic material 

10 for additional insulaion and fire protection. 

21. A venting aarranganent for fireproof structure of 
an enclosure ^rtiereby air can circulate through the 
enclosure to dissipate heat from within the enclosure 

15 or to purge the enclosure of gas during normal 
operation of equipment within the enclosure there 
being fire resistant intumescent material which forms 
the pgrim"*-**^ of part of the or each, vent of the 
voting esrrageneRt and whic^ eaqpands to close the or 
20 each vent when subjected to a certain temperature 
below the maximum operating t«nperature of the 
equipment in the event of a fire in the surrounding 
environment whereby to maintain the equipment at or 
below its maximum operating tenqperature, the fire 
25 resistant intumescent material that expands to close 
the or each vent being enclosed within a constrai n i n g 
housing tAich is secured to said fireproof structure 
and «rtiich defines a space which is filled by the 
intumescent material, characterised in that the 
30 Intumescent material is a material vrtiich will form a 
thermally insulating rigid carf)on plug when expanded 
within the constraints of said housing by being 
subjected to said certain ten^ierature, that plug 
closing the respective vent. 

35 
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